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Preface
^ ;

The Collaborative Study of Children Treated for Phenylketonuria is a
joint effort of 15 clinical programs coordinated through Children's Hos-
pital of Los Angeles and supported by the Bureau of Community Health
Services through funds appropriated under title V of the Social Security -
Act. This report was prepared by the Collaborative Study to provide
information to nutrilusth and dietitians on methods of diet manage-
ment for children hwW for phenylketonuria.

Based on results from the Collaborative Study, intellectual status of
children whose serum phenylalanine levels were 5.5-9.9 mglcil did not
differ from those who had serum phenylalanine levels of 1-5.4 mg/d1 (1).
Because of thiancting, physicians in the Collaborative Study are sug-
gesting that serum phenylalanine in the range of 2-10 mg/di if a safe'
treatment range. Recommendations for phenylalanine intake in this
report are based- on maintaining serum phenylalaline levels of 2-10
Flea

ta*
Phyllis B. Acosta, Dr. P.11.
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Introduction

The objective of diet management in the child with phenylketonuria
`(PKU)' is to maintain serum .phenylalanine levels that will- allow the
fullest development of intellectual potential while supplying adequate'
protein and energy for optimal growth and prevelytiop of hunger. Es-
sential amino acid, nitrogen, vitamin, mineral and Mid needs of the .
infant dnd preschooler mustalso met. 15ecauie of these requirements,

adequately trained professional to should be utilized in treating chit-
the special services of a meta disease treatment center with an

dren, with PI5U. . .

Control Or serum phenylalanine levels during infancy is dependent on
three factors: appropriateness of the diet prescription to the needs of the
infant, understanding of the diet by the parents and the frequency of
infections. Other factors are involved in maintenance of serum
pINnylalanine levels as the child progresses to the toddler and preschool
.a0s, particularly since parents occasionally delegate management of
the chip to others. For example, the child may be given foOd by
bors, relatives, friends,.and siblings who do not understand PKU an its
management by diet.

This report discusses effective methods for rapidly lowering. serum
phenylalanine levels following diagnosis, describes P method for-pre-
scribing and cal &the pheny nine-restricted diet.and outlines
diet management pro e role of "anticipatory guidance" in
their prevention. Methods and materials are given for teachink the
phenylalanine restricted diet to parents.

I V
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. a

Methods of
Diet Inception

11.

The objective of initial diet therapy in infants found to have phenyl=
ketonuria is to lower serum phenylalanine to below 10 mg/d1 as rapidly
as possible, within 1 week if feasible. In the Collaborative Study of
Children.Treated for P)ienylketonuria it Was found that the most rapid
decline of serum phenylalanine -level following diagnosis was obtained
by feeding normal dilution Lofenalac* with no added phenylalanine
source (2). This method.of initial treatment should not be used, how-
ever, unless the infant` is hospitalized and daily blood specimens are
being obtained to determine the serum phenylalanine levels. Laboratory
results should be checked promptly to detect abnormally low serum
pheitylalanine levels which may indicate impending phertylalanine de-
ficiency..

lit the event that the infant or child is not to be hospitalized for
diagnosis or only weekly serum phenylalanine levels are to be obtJtinect,
a maintenance Lofenalac formula containing adequate phenylalanine
from an appropriate source should be prescribed (table 1)..

The rapidity of decline in serum phenylalanine level is directly related
to weight gain, dietary intake, urinary loss)of phnylalanine and body
protein turnover. A smallerdaily weight or urinary lost- would lead ,

to a slower decline In serum phenylalanine level. It is possible for an
infant with a serum phenylalanine level of 25-30 mg/ at initiation,of
therapy with only Lofenalac to have inadequate phen for nor-
mal growth before completing one week of therapy.

L

Lofenalac is a specially processed casein bydrolysate from which 95% of
phenylalanine has been removed. Manufactured-by Mead Johnson Utboratories,
Evansville, Indiana. .

2



Prescribing,.
Calculating
and Managing Diet

....." .

, I

Prescription

qr

In pranning a therapeutic diet for the infant or child with PKU, a r i
definite prescription includes recommended amounts of phenylalanine,
protein and energy for each day. The dietary prescription for phenylala-

. nine is based do serum phenylalanine analysis correlated with intake
which indicates the child's tolerance for this amino acid, Recommended
amounts are given for various ages in table 1 (3, 4); however, these are
baselines for beginning treatment. The prescription must be indi-
vidualized to the needs of each patient. because of rapid grorth and
need for increasing nutrients to supply the material for this growth,
frequent adjustments in the diet prescription are necessary, particularly',
during the first 6 months of life.

During this period of rapid growth, the phenylalanine prescription
should be increased regularly so that the greatest tolerated intake to
maintain serum phenylalaniue between 2-10 mg/dl is ingested. This is in
sharp contrast to former diet management techniques which copsideyed
a sown phenylalanine value of 2 to 4 mg/di satisfactory with no indica-
tion for diet change. If there is a continued steady increase in the serum
phenylalanine following an increase in.prescription, immediate changes
should be made. Many nutritiontsts in the PKU Collaborative Study
found that weekly increases of phenylalanipe, protein and energy were
necessary during early infancy.(2).

e

Lofenalac
.

Since it is impossible to obtain enough protein from ordinary foods
without obtaining excess phenylalanine, a Special product is used from
which most of the phenylalanine has been removed. --In the' United,
States, Lofenalaca casein hydrolysateis the major product used to
provide protein. In order to meet the phenylalanine needs forgrowth in
the early months of life, evaporated milk or other foods high in
phenylalanine must be added to the Lofenalac. Evaporated milk is the
preferred form of milk since it has been heat treated and is less allergenic ,

than pasteurized milk. Other natural food sources of phenylalanine are
- used in addition 9s the child begins to take solid food.

The formulatidn and nutrient content of Lofenalac ate shown in tables

3



2 and 3 (5). Lofenalac is well fortified with fat, carbohydrate, vitamins
and minerals: Some amino acids which are removed in the processing .

are also replaced., No supple rental vitamins or minerals, with the
exception of fluoride, are necessary for the child receiving adequate
amounts of Lofenalac sin& sufficient qbantities of these nutrients have
been added. r

Srelhg Usti
Serving lists have, been prepared to guide. parents and professional

counselors in selecting foods for the phenylalanine restricted diet (table
4). The lists are similar to the Diabetic Exchange Lists in that foods of7
similar phenylalanine content are listed together and can be exchanged
one for another ,within a list to give variety to the diet (table 5).

Meal Guide

In addition to the serving lists the parents should be provided with a
mewl-guide (table 6). This guide indicates the number of servings that the
child should have from each list for each,meal.

Prescription and Calculations
The following guidelines are helpful in prescribing and calculating a

phenylalanine restricted diet (6):
1. Establish. the child's phenylalanine, protein, and energy needs according

to hie age. Write the diet prescription'to include the amounts of all
three. Table 1 gives average recommendations by age. 'The pheny-
lalanine suggested forinfants and 2 -3 year olds is the amount that
maintained serum phenylalanine levels behylen 2 and 10 mg/dl in
children in the Collaborative Study of CRildren Treated for
Phenylketonuria (3).

2. Establish the amount of Lofenalac to be given. The amount of Lofenalac
to be prescribed is determined by the total protein recommended ,

for the child. From 85-90.percent of the total protein recommended
must be met by Lofenalac since natural foods necessary to meet
these recommendatiohs would be too high in phenylalanine (table
1). There is considerable controversy over prptein need of both
normal and PM, infants, particularly when it is provided by a
casein hydrolysafe. Because of this, suggested protein intake dur-
ing infancy was that found in the Collaborati\,e Study to promote
normal growth (3).

3. State the amount of tofenalac" to be given in measures or in household
measuring cup terms.

4. State the amount, if any, of milk to be added (table 1). Since Lofenalac
doeis not contain enough phenylalanine to supply. the need for
groWth, evaporated milk or other natural protein should beadded,
to Lofenalac in amounts appropriate to the child's needs to provide
phenylalanine to maintain the desired serum phenylalanine level
(table I)..
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5. 'State the amount of water to be used to mix the Lofenalac powder. State as:
'Water to make ounces!' lhe amount of water to be
used is determined by thelluid requiremeht for the child's age, hit
preference for fluids and his taste for Lofenalac. Fluid (130-200
nn/kg) must be provided in a sufficient amount to prevent dehyd-
rition and some may be offered between formula feeding. Older

'children, according to individtial tolerance, will deinand extra
fluid. Because Lofenalac is frequently usedin a concentration of 1
measure to 1 ounce of water (45 kcalories/ounce) it is a concentrated
source of protein and carbohydrate, and infants and childreniusing
this formula tend to have greater thirst than do moot children who
are taking regular formulas or.milk.

6. Subtract the phenylalanine, protein and energy that are supplied in the
Lofenalac-milk mixture from the total prescription. The remaining al-
lowance ofhenftlaiiiinine, protein and energy is tobe given in solid
foods (table 4).

Iris important to maintain an adequate intake-ofenergy (7). Non-
protein sources of energy, such as Dextrimaltose, corn syrup, or sugar
(in'infant formulas) and suitable foods from the free list of non-protein
calories can be added to maintain energy intake, and to satisfy thechikri-
hunger without affecting the serum phenylalanine lyoels. Solids should
be prescribed in numbers of servings and introduceld at the appropriate
ages (table 7) and in the usual textures as they would be for any child.
Data in table 7 describe types of foods added at various ages to the diets
of infants and children in the Collaborative Study. These recommenda-
tions are similar to those of Nelson, Vaughan, and McKay (8). It is
important that children be given a variety of foods so that they may be
included in the diet later fn life to meet increasing phenylalanine re-
quirements, to develop muscles needed for speech (9, 10), and to pro-
vide exercise for the teeth and gums.

7. Calculate the phenylalanine, protein and eergy in the servings of
solid foods (table 4). This added tb the ;values derived from the
Lofenalac- milk mixture should equal the total amounts prescribed.

The following illustrates how to prescribe and calculate a phenylala-
nine restricted diet:
Infants: 4ge-1 month; weight 4 kg.

1. Nutrients recommended daily (See table 1.)
Phenealanine (5B 1,8 mg/kg: use 50 mg x 4 kg) = 200 mg

x.Protein (4.4 g 4 kg) = 17.6 g
Energy '(120 kcal x 4 kg) 480 kcal
Fluid (165 ml x 4 kg) ,* 660 ml

2: Amount of Lofenalac (table 1) (Supplies 86% of protein at 1
month).
.85 x 17.6 = 15 g protein from Lofenalac

3. Measures 9f Lofenalac (1.5 g protein per measure or tablespoon)
(table 3).
15 1.5 = 10 measures (100 g) of Lofenalac

4. Amount of evaporated milk (table 1).
1 ounce (30 ml) evaporated milk

5. Add water to make 22 ounces (660 mi).,

5
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6,,Nutrients provided by Lofenalac-millOrnixture (table 3).
---"' Phenyls lanine Protein . Energy

II
(mg) (g) (kcal)

Prescription ' 200 17.6 - 480
Formula

Lofenalac, 10 ms. 80 15.0 450
Eiraporated milk,

1 oz. 106 2.2 44

Total 186 17.2 , 494,

Remainder 14
7. Nutrients from solid food (table.4).

IThenylattinine Protein Energy
(mg) (a) (kcal)

1 Serving fruit
(lpice) 15 , 0.6 70

Total from formula 186 1 17.2 494

total 199 17.8 564

Introduction of the Diet .

Parents need assurance that the Lofenalaciormulaond infant foods
will nourish their child and result in adequategrowth and development.
They also need to recognize that although at first the taste and odpr of
Lofenalac may be unpleasant to older children and adulti; it is ordinarily
well accepted by young babies.

There may be a decrease in intake of formula with weaning, a situation
that commonly occurs in the non-PKU child as well. If some of the
Lofenalac is given as a paste beginning at 3 to 4 .months of0age, this
decrease in Lofenalac intake may be averted. Growth rate declines after
the first year of life and appetite diminishes accordingly, so parents need
reassurance that this decline occurs in all children, PKU and non-PRU
Mike. The full diet pred may not always be ingested each clay, but
there is no need to forcNeed or coax the child to eat. AS the Child
approachest years of age, h'should be well established on a three meal
pattern of feeding, plus snacks. He should be eating a wide variety of
foods of various textures, and be feeding himself with spoon and cup.

Dietary COntrol

Along with assessment of growth and development, the adequacy of
phenylalanine intake is evaluated by frequent monitoring of the serum
phenylalanine level. The first year is the period of most rapid growth
and greatest vulnerability to nutritional insult. Therefore, weekly blood
levels are suggested to determine the infant's tolerance for
phenylalanine and td assure serum levels within the prescribed accepta-
ble range. During the second year the frequency of monitoring is re-
duced to twice monthly; after the third year and onward, monthly. In
order, for blood tests-to be useful in malting the needed dietary adjust-
ments they must be performed ill thilaboratory both accuratelkand
promptly. The fluorimetric method (11) of phenylalanine determination
is more accurate and thus preferalle but the microbiological (Guthrie)

6



method (12) may be acceptable for monitoring trposes if antibiotics are
.not being-used at the time a blood specimen is obtained (13). The serum

i phenylalanine level,obtained by the microbiologic method during the
time a child is treated with certain antibiotics is likely to be inaccurate
and should not be used as the basis for a diet change (13). If properly
instructed, parents may be given responsibility for obtaining the sfeci-
mens and mailing them to the laboratory.

A record of food ingested Trior to drawing .blood for serum
phenylalanine is essential and should be kept by the parents. 'The
correlation between the amount of phenylalanine, protein and energy
ingested, the child's health status, and the sertim phenylalanine level
should be considered before a ,diet change is prescribed. ,-

The success of diet management sts with the parents and depends
upon their underStanding of the dis ase and their ability to cope with
the diet and the child's behavior: L ter on, successful .management
dependl on the child's understanding of the diet restrictions and his
self-discipline. These factors in turn are related to the help the parents
receive from various professional members of the clinical team. '
Indications for Diet Change

If serum phenylalanine levels are lower than desired, the cause may
be inadequate intake of phenylalanine generally due to undprprescrip-
tion of phenylalanine or inadequate intake of formula due to excess
volume Phenylalanine prescription is readily pereased by addition of
graded amounts of milk, or volume can be decreased to the amount the
child, is able to Ingest Formulas as concentlged as 1 measure of
Lofenalac to 1 ounce of water are frequently used without any untoward
side effects. Lofenalac may alsdbe n1ixed asa paste and spoon fed, even
to the young infant This method of feeding part of the Lofenalac as a
aste should be started at 3-4 mohths of age. ExtraflUids should be

between feedings when Lofenalac is fed in this manner.
If serum phenylalanine levels are higher ttNn desired, some causes

and recomioendations for diet change are givOt
I. Intake of phenylalanine greater than need. This may be due to over

prescription, misunderstanding of diet by parents; the child snitch-
ing food, or neighbors, grandparents, and siblings giving child
forbidden foods.

2., Acute infections with ,concomitant tissue catabolism. There are
differences of opinion as to the course of action to folloW during
infection. Some suggest a decrea,se in phenylalanine intake during
this period, while others suggest an increase! Practically speaking,
it is difficult to increase oral intake ithe child who is ill or vomiting
as appetite is usually decreased. Increasing intake of fluids ands
carbohydrate when pos§ible appears to be the most acceptable
course of action.

3. Inadequate intake of protein. Lofenalac intake should be in-
creased.

4. Ina-dequate intake of energy. Non-protein energy sources should
'be encouraged (table 8).

7



4.

Common Manogomint ProOoms

Parents may treat the child as a "sick" child and not follow theircsual
patterns of child rearing: They'often peed the assistaixeof a profts;-
sional ildiviclual trained in child growth and development to enable
thetas, to anticipate, undetsiand, and encourage normal growth and
'behavior patterns in the child;' however, the tmtritionist should be
cognizant of normal problems that occur during growth and develop-
ment of the preschooler. Three valuable references in this respect have
been publisheii.by. lig (14), Lowenberg (15), and McEnery and Suydam
(16). Nutritionists and other members of the team may also need to help
parents in,the area of child discipline and building of self esteem. Two
referencegf help to parents are "Between Parent and Child",(17) and
"How to Parent" (18).

When irgablems occur relajed to the addition of solids and101f-
. feeding, theprinciples of feeding a normal child may be applied. Other

feeding probleirts frequently encountered are:.
=4. Lossof appetite. If the child loses his appetite it is possible that he

may be ill, he may be obtaining too many desserts or foods low in
phenylalanine which depress' appetite for prescribed foods,
Lofenalac may _be overprescribed and the appetite for other fobds
depressed, or*rum phenylalanine level may be toolow due to an

. inadeqUate phatylelanine intake.
2. Hunger. If the ehlitris unduly huitiest may have an inadequate

prescription, he may be'refusing Lo alac so Mit the solids pre-
scribed will not then satisfy his hunr or he may be refusing the NI

r'prescribed foods in order to obtain desserts or sweet foods. Spe7.
cialty products low in phenylalanine but high in energy listed in
table 8 may be given in addition to the prescribed diet.

3. Refusal of Lofenalac.11 the child-at times refuses Lofenalac, his
average intake over a week may be adequate but daily consump- r--
tion may vary. It may be helpful to request 'a 7-day diet record to
determine average intake for the week. (See tables 9 and 10 for
directions and form for record.keeping). The parents may not be
offering the Lofenalac cpnsistently nor withholding other energy
containing beverages( The Lefenala4iy be mixed with too much
water.so the volume of fluidjs too greitkor with tog little so.that the
liquid is too thick for the nipple. Also, the child may havgkecome
aware of parental anxieties aboutthe Lofenalac and may be manip-
ulating his parents by its refusal.

4. Refusal of solids. If the child refuses solids, he may be having a
normal variation in appetite or in taste for certain foods, Food
"jags " 'are common among young children. Or he may be holding
out for sweets on the "free" list. Lofenalac may be over- bed
and the energy ingested from it will deptes1 appetite ?NO r

foods. Parental manimilation may,also be a factor.
5. Loose stodls. Loose, watery stools may occur following the introduc-

tion of Lofenalac. In this event, the daily prescription of L,ofenalac
maybe decreased, and smallamoittits added until the total pre -
scription isoreached. If this approach is not successful, the physi-



cian should be cohgulted. In the presencetof 'frank diarrhea, water
intake should be adequate-to prevent dehydration:

6. Vomiting. If vomiting is persistent or projectile in nature, the team
physician should be alert d and asked to see the baby immediately.
Factors other than organic causes may lead to vomiting. Overfeed-
ing or force feeding, significantly elevated serum plienylalanine
(>30 mg/di), relaxed cardiac sphincter,, or pyloric stenosis may be
reasons for regusgitation. Formula thickened With some of the
prescribed cereal ay be used to prevent vomiting related, to the
rellixed cardiac sphincter. Small feedings at more freqpent inter-

/ vals and careful hindling of the infant follqwing meals may be
beneficial.

7. Inappropriate feedinbehavior. Such inappropriate feeding behavior
as the child's failure to be weaned, to take solids, to chew, or to
self-feed may be present for several reasons. The parents may have
delayed offering solids, finger foods, or the cup and spoon. The
parents may also believ4that the child must eft all foods prescribed
daily and may be encouraging inappropriate behavior in order to
accomplish this. The child may be manipulating the parents to
obtain what he wishes. Oethe other hand, if the child is mentolly
retarded, the feeding behavior may be 'appropriate fin' his de-
velopmenta age. The child may be learning but very slowly.

- If the child attends nursery,school, it is important that his teacher
know that he is on a diet and be familiar with kinds and amounts of
foods he can eat. Arrangements should be made to provide proper
foods for his snack or lunch.

Amor



Prent
Education

NtitriOonists are primarily responsible for transmitting initial and
ongoing diet instructions to parents who have the day-to-day responsi-
bility for diet management. For teaching to be effective, the place', time,
and emotional climate should all be considered. The functions of the
nutritionist in parent education are: deterniining what is essential for the
Outents to know to manage diet well, outlining steps by which parents
achieve this knowledge, participating in helping parents obtain the
information needed, and evaluating knowledge and understanding of
parents. Twohandbooks that outline principles of education that could
be applied in teaching parents of PKU infants and children are listed
with the references 119,20). Primary caretakers should be at the initial
diet instruction. Siblings, relatives, babysitt4rs or friends who may have
responsibility for occasional care should be involved later.

initial instru ions should be carried out in a quiet area free of inter-
ruption in ord to allow development of rapport between clinical team
members and t e parents. Parents'cin best particiOte in the instruction
session in an area designed for demonstration of formula and food
preparation. Since patents have the responsibility of preparing,the diet
on the day the'infant is discharged from the hospital (or the day diag-
nosed if not tiospitalized), they are required to learn diet management
when they are least receptive emotionally. The diet instruction should
begin whenthe child,is admitted for diagnosis or, if tested as an out-
patient, when diagnostic tests are carried out. Parnts will en have
opportunity to riview the instructions and ask for additions forffia-
tion'. If this is not feasible, some discussions can occur by t one or in
writing. r'

. Diet instruction shoul4 not be considered complete until Parents or
priina'ry caretakers have demonstrated that they understand the
phenylalanine restricted diet. Beginning diet instruction may extend'
over several sessions during the first year. Thorough understanding of
diet management includes demonstrated ability in preparing formula,
planning intals based on themeal guide, and recording actual intake of
formula and food. The parents should be able to calculate phenylala,
nine, protein, and energy intake.aiicl to replace phenylalanine not-in-
gested in the4presaibed amount. Nrents may be expected to demon-
strate theWknowledge of the major nutrient content of Lofenalacf milk
and foods on the serving lists as they plan meals and,record intake.
. Booklets and articles that may be used to supplement the initial diet
instructions are listed with the references (21 -26) An animated film,

10



r
. "The and Me" (27), has been prepared to helpchildren and their parents

understand the special characteristics and needs of a child with PKU.
Sample forms and directions used in the Collaborative Study of Chil-

dren Treated for Phenylketonuria for recording diet intake are given in
tables 9 and 10. Providing parents with appropriate directions and forms
for reeordkeeping facilitates obtaining required data for diet manage-
ment and helps parents and members of the clinical team manage the
child on the enylalanine-restricted diet effectiVely. A summary sheet

11b)of patient mana ement that provides rapid information onthe course of
treatment to the medical team is on pages 12-13Abis also helpful in
relating intake to growth and serum phenylalanine levels.

The age at which the diet should be terminated has not been deter-
mined and there is much difference in practice in this regard.:The
implication for girls and pregnancy Tay influence the decision regard-
ing the time to discontinue the diet.

. . %
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Summary Sheet
Ethnic Origin
Father:
Mother:

Ht. of Pa.
IQ of Pa.

Ht. of Mo.
IQ of Mo.

44etary Intake
AlsA

lob EEG Bone DQ/IQ he Pro Energy
Ag

(sm) (11) (Kcal)m 2)04/AX(N/R)
Comments
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Tables and Forms

Table 1.

PNENYLALANINE, PROTEIN, AND ENERGY FOR INFANTS AND PRESCHOOLERS

Ilsespumidell Mao and Preserbed Seerme

Age
Suggested

phernegenins
Suggested Sugebibd

praiser merge
1"arcant protein
from Lotscelec

Amami al
Unwise

Emponeed
rndle

(no.) (m2404klai) (9101daY) (kallikOictsY) (losdik9) (oz.)

0-3 58±18" 4.4 . 120 85 21,02-3 1,3

4-8 40210" 3.3 115 85 2-21/4 1/2-2

7-9 32±9" 2.5 110 90 14.2 Va--11/2

10-12
**1

3028" 2.5 105
(total (kcalories/

Odel)' daY)

90
k

14-2
(total

ms/day)

Y2-1

13-24 ?5C 25.0 1300 90 16 0-1

25-36 24±-8" 25.0 1300 90 18 None

37-48 20t 30.0 1300 90 ,19 None

49-72 18 30.0 1800 90 19 None

Comdemble cordroymy Mies atw protein need of tolh named end PKU InIsres pwleuteny Men It is proca;s6.idsonildby

omen ImItolmetp Became of Ihibtrecormweled WolinNebo chore Infancy is Wm mount bud by Or

Study lo promote nom* Wool) (3)
rairenc 3

"From Morena
'Rom sews 7
A ntsesure of Lolsnelse mulls 10 g or t nititepocn.
'One ounce of remora* ma cantons 106 mg pherOsisrenb. 2.2 9 polsin and 44 Wales.

Tablet.
FORMULATION OF LOFENALAC POWDER

.1 I Powder
0 Vesiffn

Casein hydrottida, specialty processed'
15

Corn off . . r 18

Cwbohydrte,.. ... .......... .
57

Dextrirnaltose . 48.00

Arrowroot starch - . . 8.80

Gluconic acid ... - 2.20

Sucrose . yy 0.09

Mihereis. ... .... ...... ... ........... . . ..... ........ .; ,5

Vitamins '

Amino acids
L-methionine

'
L-tryptophan .

L-tyrosine
... i.

Moisture...,.
2

*Tis bydrcenoses Ms Men ntotilled by moot* Of mad of the pherryletsnins. and comas only 0." phsnyftwolne.

14

19



TOM 3.

COMPOSITION OF LOFIENALAC

Kcalones
Protein equivalent (g) .

Fat (g) .

Carbohydrate (g)
Amino Acids (g)

L- arginine
L-hisbane .

L-leuane

L-methionine.
L-phenytalanine
L-threortine
L-tryptophan .

L-tyrostne .......

Minerals (mg)
Calcium
Chlonde
Copper
lodme
Iron tr

Magnesium
Manganese
Phosphorus
Potassium
Sodium
Zinc ..

Warms
A (11J)

D (IU)
E (IU)
Ascorbic acid (ring)
Fok acid (mcg) .

Niacin (mg) _

Riboflavin (mg)
Thu:1mm (mg)
136 (mg)
B12 (mcg)
Biotin (mg)
Panlothentc acid (mg).
Inositot (mg)
Choisne (mg)

pars
(100 9 powder) (Packed minsur*)

At 450
15
18
57

0 34

45
1.5
1.8
5;
0.03

027 0.03
0 78 0.08
1.45 0 14
r58 0.16
051 0.05
0.08 0.008
081 0.08
020 0 02. 0 82 0.08
1 19 0.12

648 65
561 56

04 , 004
0 047 0 0047
8 6 0.86

54 5.4
14 014

450
. 719

324
3

1439
288

72
32
03

144
29

72 07
37 37
36 36'

6 0.6
7?, 0 07

0.4 0.04
04 0.04
1.8 0.18
0 02 0.002
2 0.2

72 7.2
61 6.1

1 pecked level scoop Or toblogoon

{I 20
15
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Table 5. ti
SERV1ND LISTS (Continued)...
PART ASTRAINED AND JUNIOR FOODS (Continued)

Food Grams per Amount Phenyiehertne Prawn Energy
Tbsp (rng) 19) (keel)

Note: Free food
Applesauce and

. raspbernes . 10 tbsp 4 ci 151
Applesauce and chemes . 7 ter, 6 .2 93
Apples arfd cranberries 16 tbsp 5 .2 213

Each Serving as Listed Below Contahn 15 Milligrams of Phenyialanine
Fruit juices , .15 0 t

Agile 16 02 10 5 235
Apple-apricot 16 oz 14 .5 336
Apple- cherry 10 oz 15 6 135
Apple-fr5Pe 16 oz 14 .5 31,2
Apple pineapple 16 oz 14 5 336
Mixed fruit . . 6 oz 14 5 1%
Orange 4 oz ' 16 .6
Orange -apple 6 oz 14 5 97
Orange-apple-banana 4 oz 16 .6 78
Orange - apricot 3 oz 14 .5 95
Orange - pineapple 4 oz 16 6 71
Pineapple 6 oz 14

.."5
99

Pineapple-grapefruit
. drink 6 oz , 14 A /0

Prune-orange 4 oz 16 .6 90
Apple-prune 10 oz 15 6 204

Each Serving as Listed Below Contains 30 Milligrams of lIbenyloisnine
Breeds and weals
Dry cereals . ' 2 4

Barley 2 tbsp 28 5 ' 18 ,
Mixed cereal 2 tbsp . 28 .6 18
Oatmeal 2 tbsp 30 8 15
Rice cereal- _ 4 tbsp 31 6 36
Mirifficereal with

bananas 2 tbsp 29 6 21

Oatmeal with bananas 2 tbsp 30 .6 19
Rig) cereal with

strawbernes 4 tbsp -7 30 6 33
Barley with mixed fruit 3 tbsp 31 6 rdorrnelion

nol wreilebie
Cereals in Jars 14 3

Strained
Mixed with applesauce

and bananas 3 tbsp 30 .6 39
Oatmeal with applesauce. and bananas 4 tbep 30 5 47
Rice with applesauce

and bananas 15 tbsp 30 .6 . 148
Rice with mixed fruit 3 tbsp 30 6 37

Junior -
Mixed with applesauce

and bananas , . 3 tbsp 30 6 39
Oatmeal with applesauce

and bananas . 4 top 30 .5 47

Strainipd wiptables 14 3
Creamed corn .

.
3

30 .7 30
Sweet potatoes 3= 29 .6 - 30

17

22



Table .

SERVINO umic
PART B-TABLE FOODS

Grime per
Tbsp

Pnenytienine Protein Energy
OM) (g) 1100

Each Serving as LieSed Below Contains 15 Milligrams Phenyislanine

s Vegstsbles .
Asparagus, cooked... ...... ... 9 3 tbsp or 11/2 stalks
Beans, green, cooked 8 3 tbsp
Beans, yellow, cooked 8 Vs cup
Beans, sprouts, Mung,

cooked 8 1 tbdp
Beets, cooked. 10 2/3 cup

,

Beet greens, cooked ....... 13 3 tpep
Broccoli, cooked, chopped . 10 1 tbsp
Brussels sprouts, cooked .. - 1 medium

e Cabbage, raw, shredded.. 6 V2 cup
Cabbage, cooked . . . .. 10 Y3 cup
Carrots. yew - 'V: large or lf small

Y3 cup
Cauliflower, cooked .. t . 7 3 tbsp .

Celery, raw . . .. .. t 6 6 tbsp or 2 stalks_
Celery, cooked, diced .. 8 6 tbsp
Chard leaves, cooked . 4 . 10 3 tbsp

C pared, raw ... - 1 whole
Collards, cooked... . . .. 11 1 tbsp

E , raw . .. .... 13 2 tbsp
E cooked .. ... , . 13 --7-1-rbsp
Kali, cooked .. . 7 -2 tbsp /- 2 leaves
Mushroorn, raw. . 4 3 small'
Mushroom, canned .: 13 3 tbsp
Mushroom, sauteed . . 17 1/2 large
Mustard greens, cooked . 13 2 tbsp
Okra, cooked . . . ...,. . . - 3 tbsp
-Orion, raw, chopped . . . . 10 - Ve cup
Orion, cooked . .... .. 13 Vs cup
Onion, young, scallion./ - 2 whole
Parsley, raw, chopped.. . 3 4 tbsp .
Parsnips, cooked, diced 13 3 tbsp
Peppers, raw, chopped 11:1 3 tbsp
Pickles, dill . .. - 1 large
Pickles, sweet. . 13 1 large
PK:kles, sweet relish . 13 8 tbsp
Pumpkin, cooked.. .. . 14 4 tbsp
Radishes, raw ... . . 3 small
Sauerkraut . . . . ... .... 15 Vs cup
Spinach, cooked.... ... ...... 11 1 tbsp
SqUash, summer, cooked.. 13 5 tbsp
Squash, winter, cooked. .. 13 - V4 cup
Tomato, raw .... . . .. .. 17 V2 small
Tomato, canned ..... ..... 17 V4 cup
Tomato juice.. . .. . .. .. .. 14 Vs cup
Tomato catsup 17 2 tbsp
Tomato puree . ........ ..... 6' 6 tbsp
Tomato sauce ' 18 3 tbsp
Turnip rims, cooked.. . .. 9 2 tbsp
Turnips, diced, cooked .. 10 9`thip

18

0 23

, 17 I
14
16

.6

.4
:4

NIP
5

. . 6
7

16 .3 3
16 1.2 alloi.
15 .6 6

- 14 .4. 3 .

13 .4 4
15 .6 12
14 .6 11
18 ''.6 21
15 5 16
17 .5 5
15 .3 6
18 .4 ' 7
14 .5 5
13 4
14 .6 14
13 7 -4

17 7 J

18 4
14 .4 5
17 .8 8
16 .Z 7
13 .2 10
16 .5 . 5
17 7 . 10
15 .6 15
16 .6- 15
15 .6 14
17 .4 5
18 . .6 26
17 .4 7
16 ..7 11
16 .7 146
14 .5 144

*16 .6 18
la .3 5
15 .6 11
15 .3 3
16 :6 9
16 .6 *'20

14 .6 11
17 .7 14
16 .6 13
17 .7 36
15 .6 14

.....18 .7 52
18 . . .4 4
15 .7 21



Table 5.

'SERVING LISTS (Continelid)
PART 137-TABLE FOODS (Continued)

Food Grants at Amount
Thep

c-n
Phortylidonino ProlM E

ONO (0)

Each Serving as Listed Below Contains 15 Milligrams of Phenyialafilne

Soups (Prepared with equal volume of water)
4

, /Asparagus(Campbell's . .

condensed)...' . 3 tbsp 15 .5
Bee; brot (Campbell's -..,

condensed) . . 2 tbsp 17 ,6 4 ,

/Celery (Campbell's ' .
condensed) i -3 tbsp 15 .3 16

Minestrone (Campbell's
condensed) 3 tbsp 18 .8 17

Mushroom (Campbell's
condensed) . . 2 tbsp 15 .3 17 41" 1.0-) Onion (Canipbell's
condensed) . 3 tbsp I .9 11

Tomato (Campbell's
condensed) 3 tbsp 17 4 16

Vegetanan vegetable
(Campbell's condensed) 3 tbsp 14 .3 12

Vegetable and beet broth
(Campbell's condensed) 4 tbsp 16 5 15

Clam chowder and tomato
(Campbell's condpnsed) 3 tbsp 14 4 15

Chicikn gumbo /
Klimpbell's condensed) 2 tbsp 14 .4 7

Cream of chicken
(Campbell's conderised) 2,tbsp . 15 4 12

Beef needle
(Campbell's condensed) 2 tbsp 19 .5 .. : 8

. . 4-

12

,

',Each Serving as Listed Below Contains 30 Milligrams of Phanyielanine
sFruits

Apple, raw 21/2 small

.Applesauce j9 3/4 cup

iftpricots, raw 11/2 medium
Apricots, canned ' 3 halves
Apncots, fined 2 halves
Avocado, cubed or mashed 9 5 3 tbsp _
Banana, raw sliced 1/2 smaller 1/3 C sliced
Blackberries, canned,

syrup .
. ' 15 6 5 tbsp

Biackbemes, raw 9 6 tbsp
Bluebernes, raw . 8.8' 10 tbsp
Bluepernee frozen,

unsweetened " 10 9 tbsp .4
l3lueberliei, canned,

syrup., 15 10 tbsp
Cantaloupe, raw, diced 15 5 tbsp
Sour chemes . 13 4 tbsp
Sweet themes, canned, ,I'

syrup . 13 5 tbsp )
Cranberries, raw.. 6 11/2 cups

Cranbirry sauce . . 20 12,i cups
Cranberry, sweetened,

cooked 13 11/2 cups

.
4
24 ,

15 5 -145
14 _ .5 207-
14 .6 31
14 4 86
14 .6 31
14 6 48
17 .6 . 43

16 6 71
17 .6 31 -
16 .6 55

16 .6 50

15 .6 151
16 .5 23
16 6 30 .00

15 6 53
14 .6 66
16 .5 780 --._

16 6 555 -;

0
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Tables. - (

SERVING LISTS (Continued)
PART BTABLE FOODS (Continued) 4

Food Grams per Amount Plianyislaorne
Thep ' ; (n g)

ProWin Emmy
(9) T.')

, Each Serving as Listed Below Contains 30 Milligram,. Pheriylilanine
Dates . .. 11 2 tbsp 15' 6 69

rosy Figs, raw . 1 large 15 6 40
Figs, canned, syrUp 4 small 16 6 105
Figs, dried 1 small 16 t 41
Fruit cocktail 13 3/4 cup 16 , 6 119
Grapefruit, raw 12 14 cup or 1/2 large '14 '.- 7 59
Grapes, Thompson,

seedless 10 1/2 cup (12 grapes) 14 5 54
Guava, raw . 1 small -16 6 47
Honeydew, raw, diced 13 5 tbsp 16 5 21
Mango. raw 1/2 medium 18

i7
66

Nectannes. raw 2 large 15 8 80.
Oranges, raw 1 medium (3" dam) 18 15 74
Papaya, raw ,16 1/2 medium or 6 tbsp 16 .6 39
Peaches, raw 11 1 Irg or 3/4 C sliced 16 8 50
Peaches, canned, syrup" 16 4 medium halves 16 8 156
Peaches, dned 10 21/2 tbsp. 16 8 66
Pears, raw . V2 medium (3x21/2") 7 61
Pears, canned, syrup 16 IS small halves 1 5 190
Pears, dned 1/2 pear 12
Pineapple, raw a 1 cup diced 14

4
5

35
67

Pineapple, canned, syrup,' 2 large slices 16'16
13Plums, Damson, raw, 2 whole 13

6
5

148
66

Plums, prune-type, raw 13 11/2 whole 17 4 38
Plums, canned, syrup 14 4 whole 13 5 110
Prunes, dned, medium 3 whole 18 4 54
RaisinsAned, seedless 10 2 tbsp 15 5 58

p, Raspbemes, black, ravil . 11 N cup- 17
Raspbemes, red, raw 8

--...6 tbsp 15
7
6

32
27

Raspbernes, black, canned,
,syrup .13 4 tbsp 15 .6 27

Raspberries, red, canned,
syrup t3 7 tbsp 16 6 32

Rhubarb, cooked, added
sugar . . 15 6 tbsp 15 5 r, 141

Strawberries, raw 9 10 large 17 .7 37
Strawberries, frozen,

whole 15 X15 large 15 .6 138
Tangenne . 't small or' large

1 12 '' 4 23
Watermelon, ball or cubes 12 5 2/2, cup 17 7 36

... Each Serving as Listed Below Contains 30 Milligrams POenylalanini
~

C

Breads and Cereals
Prepared cereals

Alpha Bits . .... -I 3 tbsp I 27 .6 1 23
Apple Jacks . . . 6 tbsp 32 7 47
Cap'n Crunch .- 5-tbsp 29 .7 65

_ - Cheerios . ... ..... 2 tbsp 27 .5 15
Com Chex . .... ... %sup 38 .6 30
Cornflakes .. . . 1/4 cup 28 6 31
Froot Loops . ... 5 tbIP 36
Kix . V2 cup 28

.6

.6
- 40

32

20

25



Table 5.

SERVING USTS (Cantlnusd)
PART 13TABLE FOODS (Continued)

Food Grams poi Amount
Tbsp (mg) is)

Energy
ike* 1/01(

Listed Below Contains 30 Milligramsgrams Men* amineeach Serving as Li

Lucky Charms 3 29 .5, 23
Puffed Rice 10 tbip 31 .6 40
Pulled Wheat . I 1/4 cup 32 9 12

Cap'n Crunchbemes Y4 cup 31 5 47
Cap'n Crunch Peanut

Butter Cereal ., 3 tbsp 32 6 38
Rice Chex 6 tbsp 31 6 44
Rice Knnkles 1/2 cup 28 5 63
Rice Knspies 1/4 cup 28 5 30
dum p 1/2 cup- 31 -8 68
Shredded Wheat 1/4 biscuit 29 6 21

Sugar Frosted Flakes Y2 cup 30 6 62
Sugar POPS 1/2 Cup 30 6 43
Sugar Smacks 7 tbsp 31 7 55
Ins
Wheabes

6 tbsp
1A. cup

30
31

7
7

47
25

Wheat Chex 7 biscuits 31 7 25
Pocoa.Knspies Y2 cup 29 ..5 48
Team Flakes 10 tbsp 30 6 39
Qupker Life 1 tbsp 30 .6 12

Kit Vitamin 1/2 cup 32 6 63
Special K 2 tbsp 29 6 11

Franken Berry 7 tbsp 30 . 6 50
Count Chocula 6.1bsp 28 6 42

- Sir Grapefellow 5 tbsp 27 5 39
Bo4:, Berry , ., 5 tbsp 27 5 39
Granola . 1 tbsp -32 6 119
Grapenuts ." 1 tbsp : 27
Grapenut Flakes e 3 tbsp 29 7 30

Cooked cereals
Cornmeal a 4 tbsp 29 7 3Q

dream of Rice . 5 31 6 38
Cream of Wheat 2 28 6 17
Fanna . ., 3 31 :6 19
Malt- O-Meal 2 30 .6 20
Oatmeal... . 2 tbsp 33 6 17
Pettijohns.. 2 tbsp 32 .7 23
Ralston 2 tbsp 31 .6 16
Rice, white 3 tbsp 28 5 29
Rice, brown 2 tbsp 28 5 25
Wheatena . 2 tbsp 31 .6 .22
Wheat Hearts . _ 2 tbsp 31 7 17

Crackers
Animal Crackers 5 33 7 43
Airowroot Cookies 2 30 6 45
Graham Crackers 1 28 .6 21

Ritz Crackers ... 3 35 g 45
Saltines. . .... 2 27 5 26
Tortilla, corn . . I/4 (6" D) 33 7 27
Wheat Thins . I-. 4 34 7 32
Meal Mates 1 25 5 24

21

26



Table 5.

.

r

.

SERVING 1.11111i (Continued)

PART BTABLE TOGS 1Continued)

1

,

,.

F004 Gaff: per Amount, Pronyhrionine Room'
Tbep (mg) 40

Energy
Ow*

Each Serving se Listed Below Contains 30 IMIligrarne44henyieienine

Corn, cookedcooked 2 tbsp ' 29

Hominy grills, cooked 6 tbsp I\ 32

Macaroni, cooketi . tbep 32

Noodles, cooked , *
2
2 tbep 32

Potato chips.. 6 (26 D) 29

Potato, Irish, cooked... V3 potato (21/4" D) 29

Potatoes, French fried ..... 3 (1/2)0/2x2") 30

Instant potatoes (dry)
5 tbsp 33

Popcorn, popped, plain . ,, 5 tbsp 29
,,.

Spaghetti, cooked 2 tbsp .. k 32 '
Sweet potatoesecooked . 3 tbsp 28

Instant sweet potatoes,
dry without milk 6 2 tbsp 29

Each Serving its Listed Below Contains 5 Milligrams Phenyhdenine

Fats
Butter. , 1 tbsp

French Dressing,
commercial . .... 5 tbsp 5- ,

Marganne . ... 11 tbsp ) 5

Miracle Whip . .. 1 tbsp

Olives, green . 2 tbsp 5

Olives, npe . ..
Or

2 tbsp 5

Mayonnaise .. . . .. 2 tbsp 5

Desserts Comstock
Apple pie filling . . .. . 1/4 Cup
Apricot pie filling .... . . . 1/4 Cup

,Blackberry pie tilling ..... . . 1/4 Cup , 1

Blueberry pie filling . .... Y4 Cup 6

Boysenberry pie filling ... . 1/4 Cup 11

Cherry pis:4ring ... .. ... .. - 1/4Cup 11

Peach *tiling -.... ...' . V4 Cup 4

Pineapple pie firing Y. Cup 4

Raspberry pie filling '.I ... .. , 1/4 Cup 8

Strawberry Pie filling . ... .,,: '4
1/4 Cup 5

Less than 5

Free loads
These foods contain little or nephenylalanine. May be used as desired.

Apple juice , ... .. .% 6 oz

Candies:
Butterscotsh . 1 piece

Cream mit ... ,1 piece
Fondant, patties or

1 piece

Gum drops ... A . 1 large

Hard candy.. 2 pieces

Jelly beans ... . ..... ..... . , 10 .
Lollipops 1 medium (2W' dam)

Carbonated beverallbs 6 oz .

.5

.7

.6

.7

.6

.6

.6

.7

.6
6
.6'

.6

.1

.2
.1

.1

.2

.2

.1

.4

.2
"4
.4
.2
.1

.3

.2

17
31
20
20
68
21
41

36
19
20
38

53

100

442
108
68-
16
18
72

89
79

109
83

-- 78
70

106
79

85

20
7

40
35

j'ell
108
78

.27

g
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4.

Form 6.

PHENYLMAIGNSIRESTRICTED DIET MEAL. GUIDE

Date Age Name

wt Ht

Approximate total miligramsphenylalanine daily
Approximate total grams protein daily
Approximate local energy (Kcalones) daily

mess pagired dry Lofenatac
Add ounces evaporated milk . .
Add water to make -ounces. per ounce

BREAKFAST

Lofenalac
Servings fruit

- Servings bread/cereal
Servings fat,
Servings free foods

1.4to.r.toRNIAG

Servings
LUNCH

Lofenalac
Servings fruit

_ Servings vegetable
Servings bread
Servings dessert
Servings fat
Servings free foods

MID-AFTERNOON

Servings
SUPPER

Lofenalac
Servings fruit

Setv,Ings vegetabkil
ngs bread

Servings dessert
Servings fat

. Servingsfree foods
*BEDTIME

Servings
TOTAL
Per Kg

COMMENTS- -

24

29

p.



Taboo 7.

TIMETABLE FOR SOLID FOODS AND SELF-FEEDING

Food cc behavair
2-3

months
3-4 5-5 9 10-12 15-18

amen months months raonthe mirth*

Loienalac paste.. .

Fruit puree... .. . . . . .. Begin
Cereals, strained:
Vegetable puree. .

Lbw Pro' breads..
Coarsely choppled foods

Finger and spoon feeding
Raw foods .

Begin

Begin
Begin

*Speceily prepared breads very low rn 0*(101110ms

Table 8.

SPECIALTY PRODUCTS AND THEIR SOURCES

Product

Gallia What Starch
Lo Pro Pastas
Low Protein Baking Mix & Bread

Controlyte

Low Protein Bread & Mix
Potato Mix
Egg Replacer

Aproten* Low Protein Pastas, Rusks, Porndge
Cal-Power Beverages
Dietetic Payget' Baking Mix
Dietetic Payget' Wheat Starch
Low Protein Canned Bread
Prono Imitation Jello

Chicago Dietetic Supply, Inc
405 East Shawnut Ave

, La Grange, III 6525

.D M Doyle Pharmaceutical Co
Highway 100 at West Twenty-Third St
Minneapolis, Minn 55416

Ener-G Foods, Inc
1526 Utah Ave , South
Seattle, Wash 98134

General Mills Chemicals, Inc
4620 W. 77th St
Minneapotts,iMinn 55440

30' 25
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Fenn 10.

COLLABORATIVE STUDY OF CHILDREN TREATED FOR PHENYUCET
DIRECTIONS FOR RECORDING DIET DIARY

1! Use U S. Burfau of Standards approved measuring cupligd spoons for all servings. AN
measurements are level

2. Utensils needed:
1 set standard measuring spoons
1 set standard measuring cups
1 standard glass measuring cup
1 quart measuring pitcher
1 ruler

3. Equivalent measures:
3 tap = 1 tbsp.
16 tbsp =1 cup
1 fluid oz. = 2 tbep. et
1 Jar strained Infant Fruits and Vegetables-41/2 oz = 9 tbsp.
1 jar chopped Junior Fruits and Vegetabies2-71/2 oz. = 15 tbsp.

4 Record at the time eaten the exact amount of all food the child has eaten during the three
days pnor to obtaining the blood specimen.

5 Amount of formula taken should be recorded in ounces.
6 Amount of fruit juice taken should be recorded in

Whole fruits should be recorded as number and sciTt:ss small, medium or large, with
approximate measurements, suoil as 21x2"
Strained and Junior fruits shoulebe recorded in level or teaspoon portionstablespoon

7 Vegetables should be measured as served
Strained and tumor vegetables in level tablespoon or teaspoon portions
Cooked vegetable in cup portions or number & length of speark (asparagus, broccoli).
Rawvegetables record number and size of pieces, such as 2 carrot sticks 4 inches long

8 Cereals should be measured as served
Baby,eerealsin tablespoon portions, level measurements, dry
Cookedtablespoon or cup portions, level measurements, after.cookIng
DryWyel cup portions or tablespoons.
Biscuitsas number of biscuits eaten, kat height and diameter as Y2 x Y2 "

9 Fatsrecord in level teaspoons or tablespoons include those used in cooking. If butter
is used, hat as butter, if margarine lest brand, if al list land, as corn oil or olive oil.

10 Desserts -be size of portion, or unit given in recipes
11 Free foods should be listed with exact amount and number, such as 4 large gumdrops
12 List name of foods and brand name if necessary, such as oatmeal, rather than cereal,

example, ;Quaker Oats
13. List brand names of strained or Junior foods
14 List amount of in mixed dishes unless a standard recipe has been given

previously

Form 20
PA 09/67

32

4

27
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